S1 Appendix. Stability of food-item dynamics
The linear system (1) can be written as follows:ẋ Metzler, 1945) . System (1) is thus positive and yields a real (and unique) dominant eigenvalue λ F and a positive associated eigenvector x F . A necessary and sufficient condition for the linear system (1) to allow a positive and stable solution is that λ F < 0 (Farina and Rinaldi, 2011) .
is a trivial eigenvalue of M . We assume that there is at least one colony able to discover resources (i.e. ∃i such that q i D i = 0). Since b ≥ 0, λ 0 is a strictly negative real eigenvalue.
The other eigenvalues of M are the eigenvalues of A n . We define A n where
and q i ≥ 0.
. . a n,1 q 1 a n,2 q 2 . . .
Note that if ∃I = {} such that ∀i ∈ I, q i = 0, then λ i = −(e i + j =i a j,i q j ) are strictly negative eigenvalues (∀i ∈ I) and the remaining eigenvalues are those of the matrix A n−card(I) .
Let us now consider A n where q i = 0, ∀i ∈ [1, n]. A n 's eigenvalues are the λ verifying det(A n − λI) = 0. The following transformations Row i ← q i Row i and Column i ← Columni qi applied to matrix (A n − λI) preserve the determinant. A n and B n thus share the same eigenvalues, where
. . . a n,1 q n a n,2 q n . . .
Note that B n is a Metzler matrix. Its dominant eigenvalue λ F is real, and λ F ≤ min{max i (r (Farina and Rinaldi, 2011) . c
In all cases, λ F < 0. It follows that λ F = max{λ 0 , λ i ∀i ∈ I, λ F } < 0, and system (1) has a unique, positive and stable solution.
